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background: The use of insertable cardiac monitors (ICM) to detect atrial fibrillation (AF) from ventricular signals is increasing, but algorithms 
vary among devices. We compared the performance of 2 AF detection algorithms based solely on ventricular rate (Vrate) to a validated AF detection 
algorithm which analyzes ventricular irregularity and incoherence.
methods: Holter data from 260 patients, including the MIT-BIH AF database, were analyzed. A total of 726 AF episodes (>30 sec) totaling 4335 
hours of AF were collected. AF detection criteria based solely on Vrate included 12 beats ≥140 bpm and 32 beats ≥165 bpm. Both scenarios 
used termination criteria of 4 consecutive beats below the detection rate. We computed AF duration sensitivity and specificity, individual episode 
sensitivity and positive predictive value (PPV), and the ability to correctly detect or exclude AF at the patient level.
results: The performance of AF detection based on Vrate algorithms is compared to the irregularity/incoherence algorithm in the table below.
conclusion: Detection algorithms based solely on Vrate are highly insensitive for quantifying the duration of time spent in AF, detecting AF 
episodes, and identifying patients with AF. In contrast, the irregularity/incoherence algorithm provided high sensitivity and specificity for AF 
detection and quantification. Therefore, ICMs with validated algorithms measuring irregularity/incoherence should be utilized to reduce the risk of 
inappropriate treatment decisions.
AF Detection and Quantification Performance
Vrate Algorithm:
12 beats ≥ 140 bpm
Vrate Algorithm:
32 beats ≥ 165 bpm
Irregularity/Incoherence Algorithm:
AF Duration Sensitivity 1.1% 0.2% 97.3%
AF Duration Specificity 99.6% 99.9% 99.2%
AF Episode Sensitivity 12.1% 1.4% 78.9%
AF Episode PPV 45.1% 51.6% 60.5%
Patients correctly identified to have AF 43.9% 7.2% 97.8%
Patients correctly identified to not have AF 71.9% 91.7% 75.2%
